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The title compound, C17H16N2O3, crystallizes with two 
independent molecules in the asymmetric unit. In both 
molecules, the fused cyclohexenone ring adopts a sofa 
conformation. In the crystal, N— H- ■ N and N— H- ■ O 
hydrogen bonds link the molecules into corrugated layers 
parallel to the (101) plane. 



Experimental 

Crystal data 

C17H16N2O3 
M, = 296.32 
Monoclinic, C2^c 
a = 31.973 (3) A 
b = 8.7750 (8) A 
c = 22.6861 (2) A 
= 106.766 (1)° 

Data collection 

Bruker SMART APEX CCD area- 
detector diflractometer 

Absorption correction: multi-scan 
{SADABS; Slieldrick, 1996) 
T . = 0.962, r„,„ = 0.967 



Refinement 

R[F^ > 2a{F^)] = 0.052 

wR(F^) = 0.160 

S = 1.01 

5361 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 6094.4 (8) A^ 
Z= 16 

Mo Ka radiation 

= 0.09 mm"' 
r = 298 K 

0.43 X 0.42 X 0.38 mm 



14893 measured reflections 
5361 independent reflections 
2215 reflections with / > 2a(I) 
Ri„. = 0.066 



399 parameters 

H-atom parameters constrained 
Ap^ = 0.23 e A-' 
Apmin = -0.23 e A"' 



D-H-A 


D-H 


H---A 


D- - -A 


D-H- - A 


N1-H1/1---N4 


0.86 


2.19 


3.035 (5) 


168 


m-mAA- - -N2 


0.86 


2.23 


3.083 (5) 


173 


N1-H1C-05' 


0.86 


2.03 


2.877 (4) 


167 


N3-H3B^-02" 


0.86 


2.27 


3.029 (4) 


148 


Symmetry codes: (i) —x 


-|-2,y- l,-z4 


i; (ii) -x + i.- 


-y + |, -z + 1. 





Related literature 

For the crystal structures of related compounds, see: Nesterov 
et al. (2004); Wang & Zhu (2007). For applications of benzo- 
pyran derivatives, see: O'Callaghan et al. (1995). 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



This project was supported by the Foundation of Dong- 
chang College, Liaocheng University (grant No. LG0801). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: CV5173). 
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2-Amino-4-(4-methoxyphenyl)-5-oxo-5,6,7,8-tetrahydro-4//-chromene-3-carbonitrile 
L, Kong, X. Ju, Y, Qiao, J. Zhang and Z, Gao 

Comment 

Benzopyran derivatives are useful starting materials for the preparation of polyheterocyclic compounds (O'Callaghan et al, 
1995), so much interest has still been paid to the design of polyfunctionalized substituted pyran derivatives (Wang & Zhu, 
2007). We obtained the title compound, (1), and report here its crystal structure. 

The asymmetric unit of (1) contains two independent molecules (Fig. 1). The bond lengths and angles are normal and 
correspond to those observed in 2-amino- 4-(l-naphthyl)-5-oxo-5,6,7,8-tetrahydro-4H-chromene-3- carbonitrile (Nesterov 
et al., 2004). In one independent molecule, the pyran ring adopts a half-chair conformation. The O3/C9/C10/C11/C12 plane 
forms an angle of 82.69 (11 )° with the benzene ring C2-C7. In another independent molecule, the 06/C26/C27/C28/C29 
plane and the benzen ring C19-C24 forms an angle of 89.24(11 )°. The triple bond lengths in nitrile groups are typical 
[N2=C17 1.147 (4) A, N4=C34 1.142 (5)A]. 

In the crystal structure, intermolecular N — H - N and N — H - O hydrogen bonds (Table 1) link the molecules into cor- 
rugated layers parallel to (101) plane. 

Experimental 

Malononitrile (5 mmol), 1,3-cyclohexanedione (5 mmol),and 4-methoxybenzaldehyde (5 mmol)was dissolved in 20ml eth- 
anol ml in a round-bottom flask. The mixture was warmed, with agitation, to 363 K over a period of 3 h. The resulting 
solution was cooled. Crystal of (1) suitable for X-ray diffraction analysis were obtained by slow evaporation. 

Refinement 

All H atoms were placed in geometrically idealized positions (N-H 0.86 and C-H 0.93-0.98 A ) and treated as riding on 
their parent atoms, with Uiso(H) = 1.2Ueq(C, N). 

Figures 



Fig. 1 . Two independent molecules in (1) with the atomic numbering scheme. The displace- 
ment ellipsoids are shown at the 30% probability level.The intermolecular hydrogen bonds 
represented by dashed lines. 




sup-1 



supplementary materials 



2-Amino-4-(4-methoxyphenyl)-5-oxo-5,6,7,8- tetrahydro-4H-chromene-3-carbonitrile 



Crystal data 




C17H16N2O3 


F{000) = 2496 


M,.= 296.32 


Dx= 1.292 Mgm"^ 


Monoclinic, C2/c 


Mo radiation, X = 0.7 1 073 A 


a = 31.973 (3) A 


Cell parameters from 1799 reflections 


b = 8.7750 (8) A 


9 = 2.5-21.2° 


c = 22.6861 (2) A 


^ = 0.09 mm^^ 


|3= 106.766 (1)° 


r=298K 


V= 6094.4 (8) A^ 


Block, red 


Z=16 


0.43 X 0.42 X 0.38 mm 



Data collection 



Bruker SMART APEX CCD area-detector 
diflractometer 

Radiation source: fine-focus sealed tube 
graphite 

phi and co scans 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 1996) 
r„i„ = 0.962, r^ax = 0.967 
14893 measured reflections 



5361 independent reflections 

2215 reflections with /> 2a(/) 

/?int= 0.066 

^max ~ 25.0 , 0min ~ 1.3 

/! = -38^32 

;i: = -10^10 
/ = -23^26 



Refinement 

Refinement on 
Least-squares matrix: full 
/?[i^>2a(F^)] = 0.052 
wR{F^) = 0.160 
5'= 1.01 

5361 reflections 
399 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0424P)^ + 5.9103P] 

where P = (i^o^ + 27^0^3 

(A/aW = 0.001 

Apmax = 0.23eA"3 
Apmm = -0.23eA"3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 
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Refinement. Refinement of F'^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, convention- 
al R-factors R are based on F, with F set to zero for negative F'^. The threshold expression of F^ > 2sigma(F^) is used only for calculat- 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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-0.024 (3) 


C32 


0.102(4) 
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Geometric parameters (A, °) 



Nl— CIO 


1.338 (4) 


N3— C27 


1.336 (4) 


Nl— HIA 


0.8600 


N3— H3AA 


0.8600 


Nl— HlC 


0.8600 


N3— H3BA 


0.8600 


N2— C17 


1.147(4) 
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1.142(5) 


01— C2 


1.376 (4) 


04— C19 


1.377 (4) 


01— CI 


1.414 (5) 
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1.411 (5) 


02— C13 


1.225 (4) 


05— C30 


1.231 (5) 


03— CIO 


1.370(4) 


06— C27 


1.376 (4) 


03— Cll 


1.373 (4) 


06— C28 


1.382 (4) 


CI— HID 


0.9600 


C18— H18D 


0.9600 
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N2— C17— C9 178.9(5) N4— C34— C26 177.0(4) 
Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—Yi-A 

Nl— H1A-N4 0.86 2.19 3.035 (5) 168. 

N3— H3AA-N2 0.86 2.23 3.083 (5) 173. 

Nl— HlC-05' 0.86 2.03 2.877 (4) 167. 

N3— H3BA-02" 0.86 2.27 3.029(4) 148. 
Symmetry codes: (i) -x+2,3;-l, -z+3/2; (ii) -x+3/2, ->H-3/2, -z+1. 
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